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(57) ABSTRACT

A diverter for a ball return of a ball screw configured for
lifting 1n and lifting out balls from a ball channel between
the spindle nut and the threaded spindle. The diverter 1s
configured 1n one piece and has 3 functional units, specifi-
cally a positioning element, a detlection element having a
spade-like lifting-out region and a diverting surface for balls
out of or into the ball channel. All surfaces of the diverter
that are provided for guidance of balls are configured as
circumierentially open grooves (not closed 1n the manner of
a tunnel). A method for assembling such a ball return
includes providing two single-piece, structurally identical
diverters; providing a pre-assembled module with a spindle
nut and a threaded spindle, the spindle nut having two
inwardly fitted apertures; inserting the diverters into the
apertures; mtroducing balls; and securing the ball return by
attaching a covering sleeve to the spindle nut.

10 Claims, 6 Drawing Sheets
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1
BALL SCREW AND ASSEMBLY METHOD

INCORPORAITION BY REFERENCE

The following documents are incorporated herein by

reference as 1f fully set forth: European Patent Application
No. EP20165651.9, filed Mar. 25, 2020.

TECHNICAL FIELD

The present mvention 1s concerned with a ball screw, in
particular the improved and simplified construction of the
ball diverter or ball return of a ball screw, and also with an
associated assembly method.

BACKGROUND

A rolling-ring screw with balls as rolling bodies 1s usually
referred to as a recirculating ball screw or else a ball screw
(KGT). Included among the main constituent parts of a KGT
are a threaded spindle and a spindle nut which engages
around this spindle. During operation, balls recirculate
between these two components. The thread tlights of the
threaded spindle as well as the spindle nuts are in the form
of ball grooves with a suitable profile and are matched 1n a
complementary manner to one another such that together (1n
the assembled state) they form a ball channel or a ball guide.
By contrast to a screw/nut connection, 1n which the thread
flanks slide on one another in a planar manner, 1n the case
of the KGT the recirculating balls 1n the thread take up the
transmission of load between nut and spindle. The planar
sliding movement 1s thus replaced by a rolling (ofl) move-
ment, this being associated with reduced friction.

In order to obtain a closed recirculation path for the balls,
ball diverters are used. These ball diverters have the task of
lifting out the balls from the ball guide between spindle nut
and threaded spindle at a first location and feeding them
back at a second location. The ball return thus constitutes a
bypass, which bridges one or more thread flights of the
nut/spindle system and thus forms a closed recirculation
path for the balls of a KGT. In general, the balls i the
spindle nut are lifted radially outwardly out of the ball
groove and guided inside or outside the spindle nut 1n a
channel or a tube (diverting channel), before they are
inserted again in the ball channel between threaded spindle
and spindle nut at the location provided for this purpose.

From a technical perspective, a KGT functions as a screw
drive, which can convert a rotational movement 1nto a
longitudinal movement, the step-down or step-up ratio being
determined by the dimensioning of the threaded spindle and
the pitch of the thread.

Ball screws are used in many technical applications,
primarily in mechanical engineering and there preferably in
machine tools. KGTs are increasingly however also being
used as longitudinal drives 1n sectors where previously
hydraulic or pneumatic systems were used, e€.g. 1n presses,
injection molding machines and power steering systems.
Moreover, KGTs also play an increasing role in electrome-
chanical and electrohydraulic braking systems, where KGTs
are used as a replacement for hydraulic brake cylinders or
parallel to known braking systems in the case of braking
assistance systems.

Ball screws can fundamentally be operated 1in two modes.
If the spindle nut 1s mounted 1n a positionally fixed but
rotatable manner, the threaded spindle however being
mounted 1n a rotationally fixed but longitudinally displace-
able manner, the threaded spindle moves along its longitu-
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dinal axis as soon as the nut 1s driven. In the second case, the
threaded spindle 1s mounted in a positionally fixed but

rotatable manner, and the spindle nut 1s mounted 1n a
rotationally fixed and longitudinally movable manner. In the
case ol a drniven threaded spindle, this leads to a linear
movement of the spindle nut along the threaded spindle.

The 1nvention 1s concerned with improving and simpli-
tying the ball diverter. What 1s meant by diverter below
specifically 1s the component which 1s responsible for the
lifting out of the channel between threaded spindle and
threaded nut and also for the guidance in the diverting
channel. This component 1s demanding from a functionally
critical and production perspective for several reasons: In a
KGT, usually as many balls are used as 1t takes to always
ensure a uniform transmission of load between threaded
spindle and spindle nut over the length of the KGT. At the
same time, however, the balls need to have enough play
among one another to prevent jamming, in particular 1n the
ball diverter. When the balls are lifted out of the ball channel
by the ball diverter, they undergo a complex change in
direction successively into various spatial directions. The
diverter must therefore be capable of compensating the
forces of the balls when they undergo these changes in
direction. These are, on the one hand, the forces which are
released when the balls are relieved of load (out of the
channel between threaded spindle and spindle nut) as well as
by the repeated change 1n direction 1n the diverting channel
itsellf.

Depending on the drive direction of the KGT, 1n this case
any diverter 1s used 1n an alternating manner to lift out from
and to introduce into the ball channel, and theretfore has to
be able to fulfil both functions reliably. Not least, the ball
diverter 1s a substantial source of the operational noise of a
KGT.

PRIOR ART

Ball diverters are usually produced by producing a suit-
able (radial, tangential or axial) bore, though-bore or milled
relief at suitable locations 1n the body of the spindle nut that
opens out centrally into a ball groove of the internal thread.
Fastened in this opening 1s a diverting element which 1s
frequently formed 1n the manner of a tongue or a spade 1n
order to {facilitate the lifting of the balls out of the ball
channel. After this, the balls are discharged radially outward
and guided along the KGT longitudinal axis in the direction
of the further diverting device. This takes place either 1n
tubular or trench-like diverting channels, which are disposed
on or in the spindle nut wall. A further diverting element then
conducts the balls back into the ball channel.

For reasons of economic industrial manufacture and
operational reliability and to reduce the assembly outlay, 1t
1s evident that as few as possible discrete components should
be used for this purpose.

EP 2 221 506 1s noted at this juncture only 1n an
exemplary manner for the numerous possibilities of realiz-
ing a ball diverter. This document describes a diverting body
of plastic that consists of two halves which are to be
connected to one another, together form a diverting channel
and are held together by means of latching or clamping
devices. This diverting channel 1s realized as an external
diverter to be placed on the spindle nut.

WO 2014/184134 describes a ball diverter which 1s
constructed in two parts. Together with a radially external
component, a radially internal component forms a channel
for the balls, the two components being held 1n place by a
sleeve which surrounds the spindle nut.
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A significant factor driving up costs and also a potential
source of assembly errors are complex constructions of the

ball diverters. A significant simplification 1s achieved by a
ball diverter according to EP 2 514 999. This document
describes a single-part or single-piece ball diverter, which
can be mnserted from the outside tangentially into an opening
in the spindle nut and realizes the diverter in a channel
disposed parallel to the spindle nut axis.

In this respect, the balls are conducted by the diverter
body 1in a tubular portion, thereby in terms of production
allowing the diverter 1n the form of an 1njection molded part
to be complex.

SUMMARY

It 1s therefore an object of the present invention to
describe a diverter for the ball return that has a diverting
channel and two diverters adjoining the ends of the diverting
channel, the diverters having a simplified design.

The present invention improves the ball return of a ball
screw 1n comparison with the prior art. In this respect, a ball
return comprises a diverting channel (1in or on the spindle
nut) and two structurally 1dentical diverters. The function of
the diverters 1s the lifting 1n and lifting out of balls from the
ball channel between the spindle nut and the threaded
spindle of the ball screw, and to guide them into the diverting
channel. The two diverters are configured in one piece.
Structurally 1dentical means that said diverters (apart from
series variations during the manufacture) have been pro-
duced 1dentically, have the same contour and in particular do
not have to be manufactured e.g. as mirror-symmetrical
parts. Mistakes during the assembly are therefore ruled out.

Each diverter comprises in this respect substantially 2
functional regions or elements

(1). A positioning element, which 1s configured to define
the mstallation position (that 1s to say the (radial) installation
depth, orientation in the spindle nut) of the diverter. “Radial”
here refers to being at a right angle to the longitudinal axis
L of the ball screw. The positioning element 1n this respect
1s any unit which, in the fitted/assembled state, 1s arranged
on the outside of the lateral surface of the spindle nut or
terminates flush therewith. This lateral surface preferably
interacts with a contour of the spindle nut that 1s configured
as a stop surface or depth delimitation.

(11). A deflection element with a spade-like lifting-out
region and a diverting surface for the balls out of or into the
ball channel. The contour of this element 1s comparable in
design terms in the broadest sense to a groove; a depression
which runs in a manner which 1s concavely curved, largely
linear, but straight only 1n portions. As an alternative, said
contour can be described as a concavely curved, sinuous
ramp which conducts the balls from the ball groove into the
diverting channel (or vice versa). The transverse curvature 1s
selected such that although 1t guides the balls, 1t reliably
does not cause them to jam. The radius of the groove
curvature 1s thus always larger than the ball radius. The
radius 1n cross section does not have to be constant here—
the groove can thus be made flatter toward the edge than in
the center or have an elliptical cross section. The groove can
also change similarly in terms of radius in its longitudinal
extent (Irom the lifting-out region over the diverting surface
to the diverting channel). What 1s important here, in the
context of the simplified production, 1s that the ball diverter
according to the present invention does not form a com-
pletely closed tube at any location, and thus does not have
a tunnel or tunnel portion. This specification applies here for
a ball diverter or diverter 1n the form of an unfitted element
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which 1s not fully assembled. In the fitted state, regions,
clements and/or surfaces of the spindle nut or of a covering
sleeve pushed over onto the spindle nut supplement the
tubes, which are not completely closed, to form tunnels or
tunnel portions, 1n order to ensure the reliable guidance of
the balls 1n the technical sense of a ball return.

The directional indications in this description of the
deflecting element also apply expediently for application
during the reintroduction into the ball channel between
spindle nut and threaded spindle on account of the identical
function as a lifting-in or lifting-out element.

Depending on the configuration of the KGT (rotational
speed, ball mass, diverting angle), the groove 1s configured
such that the noise development of the KGT 1s kept low, it
being possible to attribute said noise development to the
balls being relieved of load when they are being lifted out
from the ball channel. The spade-like lifting-out region can
be configured for this purpose such that 1t has impact
surfaces or regions which can absorb the kinetic energy of
the balls during the lifting out or load relieving operation in
a flexible manner. This can be brought about by the selection
of the material 1n the same way as by the configuration of the
lifting-out region and diverting surface.

The positioming element will thus delimit the radial inser-
tion depth of the diverter, and prevent the rotatability in the
assembled state 1n or on the spindle nut. This ensures that the
diverter 1s provided by means of a defined position and
orientation 1n the spindle nut receptacle and can fulfil 1ts
function. In consequence, the diverter 1s configured such that
it can be inserted radially from the outside into the lateral
surface of the spindle nut—and not e.g. from the end face of
the spindle nut.

The positioning element preferably has a substantially
cylindrical or oval basic shape, the height of which 1is
smaller than the thickness at the circumierence of the
spindle nut at the installation site. The positioning element
and also the deflection element will particularly preferably
transition into one another seamlessly. Despite the func-
tional differentiation, a single-part/single-piece workpiece 1s
thus obtained.

A fTurther important feature 1s that all of the surfaces of the
diverter that are provided for the guidance of balls are
configured as grooves which are not closed and are not
tunnel-like. Expressed differently, 1n the non-fitted state, the
diverter according to the mmvention does not contain any
closed tube portions which serve for the guidance of the
balls. Although the concavely curved, linear depression, in
the form of which the grooves are described as being, can
have laterally raised-up walls which support the gmidance of
the balls, 1t 1s not annularly or arcuately closed; 1t 1s an open
channel. This opening can be characterized in terms of the
opening angle ¢, which 1s determined as the angle of the
point of intersection of two straight lines which run from the
groove edges to the operationally customary position of a
ball 1n the channel, oriented perpendicularly to the move-
ment direction of said ball, the point of 1ntersection being in
the center point of the ball (cf. FIG. 11). The free opening
angle will feature at least 30°, preferably 90° or more. The
upper limit for ¢ 1s 180°. This specification should also apply
when the ball 1s guided on such portions only during specific
movement operations.

A diverter according to the invention 1s preferably formed
as an 1njection molded workpiece from plastic. Depending
on the configuration and requirement profile, a type of
plastic will be selected which 1s sufliciently mechanically
and thermally stable and 1s elastic, 1n order to obtain the
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required service life. Corresponding engineering plastics
and their properties are known.

Two structurally identical diverters together with ele-
ments of a ball screw form a ball return. In this respect, a
diverting channel can be configured as a trough or trench
recessed 1n the lateral surface of the spindle nut and at each
of the ends of which a diverter 1s arranged. In 1ts simplest
embodiment, a diverting channel 1s a pressed-in or milled-1n
depression 1n the spindle nut which 1s configured to receive
and to guide balls. The diverters are inserted from the
outside into the lateral surface of the spindle nut and
specifically radially, that 1s to say from the outside 1n the
direction of the center axis of the ball screw or of the central
longitudinal axis of the threaded spindle. The diverters are
preferably configured such that they can be inserted exclu-
sively radially, that 1s to say by a linear movement and not
by a (additional) rotational and/or pivoting movement. This
primarily facilitates the automated assembly. In the embodi-
ment described, the diverting channel and the diverter(s) are
closed during the assembly by a sleeve enclosing the spindle
nut 1n a flush manner. The sleeve thus terminates the
diverting channel upward or radially to the outside.

As an alternative to a diverting channel configured as a
trough recessed 1n the lateral surface of the spindle nut or as
a trench, the ball return can also be realized with a diverting
channel, which 1s configured as a separate component con-
structed or placed on the lateral surface of the spindle nut.
In this case, depending on the configuration, a sleeve can be
dispensed with and the fastening of the diverting channel, as
disclosed in the prior art, can be achieved by screwing,
clamping or latching.

As an alternative, it 1s also conceivable that the diverting
channels themselves are merely 1nserted and are held by the
diverting channel which has been placed thereon.

The method steps and/or assembly steps for assembling a
ball return of a ball screw are to be described below. Said
assembly comprises the following steps:

Providing two single-piece, structurally identical divert-

ers as described above;

Providing a pre-assembled module composed of at least

one spindle nut and a threaded spindle, the spindle nut

having two radially mnwardly fitted apertures. The con-
tour of said apertures 1s configured such that it can

receive the diverters. The apertures are connected by a

ball channel.

Inserting the diverters into the apertures;

Introducing a plurality of balls 1nto the ball screw via the
ball channel or one of the diverters:

Securing the ball return by attaching a covering sleeve to
the spindle nut.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a basic diagram of a KGT
according to the prior art.

FIG. 2 shows a plan view of a spindle nut with schemati-
cally shown cut-outs for diverters and the diverting channel.

FIG. 3 shows the 3 functional units/modules of a diverter
according to the mvention.

FIG. 4A to FIG. 4C show an exploded view of FIG. 3.

FIG. 5 15 a plan view of the functional modules according
to the mvention.

FIG. 6 15 a perspective view of the functional surfaces of
a diverter.

FIG. 7 shows a diverter 1n the fitted state 1n a cross section
through the ball nut.
FIG. 8 shows the sectional plane of FIG. 7.
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FIGS. 9 and 10 show a second embodiment of a diverter.
FIG. 11 shows the angular relationship in the case of a

groove.
FIGS. 12 and 13 show a third embodiment of the inven-
tion 1n a side view and perspective view.

DETAILED DESCRIPTION

FIG. 1 shows a KGT 2 1n an embodiment according to the
prior art. Said embodiment 1s mtended to explain the most
important constituent parts of a KGT, as will also be
repeatedly used 1n the present description. What 1s shown 1s
a KGT 2 1n a longitudinal section along the center axis L. A
threaded spindle 6 has an external thread adapted to the
geometry of the balls of the KGT 2, and also the internal
thread of the spindle nut 5, which concentrically surrounds
the threaded spindle. This forms a helical ball channel 4. In
the case shown, a ball return 1s formed by a diverting
channel 3 disposed in the spindle nut 5. The diverter is
cllected by two diverters 8, 8' which are inserted in the end
faces of the spindle nut 5. The lateral surface 7 of the spindle
nut 5 remains free as a result.

FIG. 2 shows a plan view of a spindle nut 5§ with
schematically shown cut-outs 9, 9' for diverters and the
diverting channel 3, 3'. FIG. 8 shows a perspective variant.
It 1s shown 1n FIG. 2 that the ball returns 1, 1' here are 1n the
form of depressions, incorporated 1n the lateral surface 7, for
the diverting channel 3, 3', each of which adjoins the
prepared depressions 9, 9' for diverters. The radially out-
wardly open channels or openings are finally closed by a
sleeve which 1s pushed over (said sleeve 1s not shown here)
or local coverings. L in turn denotes the central longitudinal
axis.

FIG. 3 explains the concept, described 1n the present
invention, of a diverter 10 which 1s functionally 1n two parts
or can be divided (functionally) 1nto two parts. The exami-
nation 1s intended to be carried out together with FIGS. 4A
to 4C, which show an exploded view. The single-piece
diverter 10 1s indicated as a body, the regions or volume
regions of which can be assigned diflerent tasks.

The positioning element 100, arranged ““at the top” in the
drawing, forms 1n the fitted state the element at the upper-
most position, that 1s to say on or in the lateral surface of a
spindle nut. The mstallation direction of the diverter 10 1s
outwardly radial 1n the direction of the longitudinal axis L of
the ball screw. In the case of this first embodiment that 1s
shown, 1n the case of the positioning element 100, a head
part 110 and a connecting piece 120 can also be diflerent.
Here, 1n an idealized manner, the head part 110 can be
considered to be a cylinder having a flat bottom side 12,
which interacts with a corresponding surface 13 of the
spindle nut that acts as a stop or depth delimitation; shown
in FIGS. 2 and 8 as part of the cut-out 9, 9'. The formation
as a cylindrical body makes it possible to produce the mating
contour in the spindle nut 5 by boring or milling 1n a
particularly simple manner. Such a configuration makes 1t
possible to realize a simple and slender diverter even in
thick-walled spindle nuts.

The deflection element 200 1s shown as a further func-
tional element 1n FIG. 3 and independently 1n FIG. 4C. Said
deflection element has a spade-like lifting-out region 205
and a diverting surface 210 for the balls out of or 1nto a ball
channel (FIG. 6). The deflection element 200 engages with
its S-shaped contour, 1llustrated at the bottom 1n the drawing,
into the ball channel. Since FIG. 6 allows a better under-
standing of the detlection element 200, reference 1s made to
the description of said figure.
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The longitudinally extended connecting piece 120 con-
nects the positioning element 100 and the deflection element
200 to one another and ensures security against rotation. A
polygonal configuration of the connecting piece ensures that
the deflection 10, in particular the deflection element 200,
has a defined orientation and 1s not displaced or rotated
during operation by the momentum of the impacting balls
which are to be deflected. The selected design makes it
possible for the diverter 10 to make do without latching or
clamping elements. The intended 1nstallation position of the
diverter 10 1s thus ensured substantially by the positioning
clement 100, 1n this embodiment by the head part 110 (depth
stop) thereof and the connecting piece 120 (protection
against rotation).

FIG. 5 shows a view of a diverter 10 “from above”, 1.e.
similar to the plan view 1n the fitted state of the lateral
surface 7 1n the spindle nut. The superposition of the
above-described functional elements in the diverter 10 can
be seen. The same line types have been used as in FIGS. 3
and 4A-4C.

FIG. 6 shows a diverter 10 1n a perspective view from the
side, 1n which, during operation, the balls from the ball
channel between spindle nut and threaded spindle impact on
the detlection element 200. The spade-like lifting-out region
205 dips mnto the ball channel and forces the balls out of the
helical thread raceway mitially radially outward (corre-
sponding to “upward” i the figure). The diverting surface
210 then ensures that the balls pass into the diverting
channel 3 (FIG. 7) (to the right in the drawing). This
diverting channel can run exactly parallel to the spindle
longitudinal axis, but can also form an angle therewith, as
shown in FIGS. 2 and 8. As a result of the structurally
identical configuration of the diverters 10, as already
described, from the lifting-out region 205 and diverting
surtace 210, depending on the operating direction, of course
also the functional surfaces which return the balls 1nto the
ball channel again.

FIG. 7 shows a cross section through a spindle nut 5 with
a fitted diverter 10 along a cross-sectional plane 14 (FIG. 8).
The position/arrangement of the positioning element 100
and deflection element 200 with the diverting surface 210
and the connecting piece 120 1s marked. What can be clearly
seen 1S how the diverting surface 210 transitions into the
diverting channel 3 and how the positioning element 100
ensures that the position of the diverter 10 1n the spindle nut
5 1s defined. The threaded spindle 1s omitted in FIG. 7,
indicated schematically are the grooves 16 of the internal
thread of the spindle nut 5. The position of the bottom side
12 of the positioning element 100 1s marked by an arrow.

Shown 1n FI1G. 8 1s a spindle nut 35 with the recesses 1n the
lateral surface 7 that are used for the ball return 1. 14 denotes
the cross-sectional plane from FIG. 7.

FIGS. 9 and 10 show a second embodiment of a diverter
10 according to the mmvention 1n a variety of views. The
clement 92 with its semi-circular contour denotes the region
which engages into the ball groove of the threaded spindle
in the fitted state. The solid arrow 1ndicates the path of a ball
during the lifting-out operation. FIG. 10 additionally indi-
cates the lifting-out region 205 and the diverting surface
210.

FIG. 11 1s an auxiliary drawing, which shows by way of
example two variants 22, 22' of a concavely curved, linear
depression 1n cross section, which 1s what the grooves are
described as. The laterally raised-up surfaces are not closed
annularly or arcuately; they form an open channel. This
opening can be characterized in terms of the measurable
opening angle ¢ with respect to a usual position of a ball 24
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in the channel, perpendicular to the direction of movement
(here: perpendicularly 1nto or out of the plane of the draw-
ing), proceeding from the center point of the ball. What 1s
meant here by “usual position” 1s all the operationally
conventionally provided positions of the ball in the groove.
The free opening angle will feature at least 30°, preferably
90° or more. The two variants 22, 22' prove that, even with
different curvatures/groove cross sections, the angle ¢ can be
used for characterization.

FIGS. 12 and 13 show a third embodiment of a diverter
10 according to the invention in two different views. Here,
the positioning element 100 and deflection element 200 can
be subdivided roughly by a horizontal line. FIG. 10 in turn
shows the lifting-out region 203 and the diverting region 210
in a hatched manner.

In all three exemplary embodiments, the features accord-
ing to the mvention can thus be identified, despite a largely
different configuration of the diverter.

The features of the mvention disclosed 1n the preceding
description, 1 the drawings and in the claims may be
essential both individually and 1n any desired, but techni-
cally expedient or advantageous combination for imple-
menting the invention.

The mvention claimed 1s:

1. A ball return of a ball screw, the ball return comprising:

a diverting channel and two structurally identical diverters

configured for lifting in and lifting out balls from a ball
channel between a spindle nut and a threaded spindle of
the ball screw, each diverter comprising;

one piece having at least 2 functional regions or elements,

including:

(1) a positioning element, configured to define an 1nstal-

lation

position of the diverter, the positioning element has a

substantially oval basic shape, and

(11) a detlection element with a spade-shaped lifting-out

region and a diverting surface for deflecting the balls
out of or into the ball channel;

all surfaces of the diverter that are provided for the

guidance of balls are configured as open grooves which
are not circumierentially closed; and
wherein the positioning element 1s configured to termi-
nates flush with a lateral surface of the spindle nut,

the diverters being configured to be mserted from outside
into a lateral surface of the spindle nut such that the
positioning elements terminate flush with the lateral
surface of the spindle nut, wherein each of the diverting,
clements 1s configured to be 1nserted exclusively radi-
ally into the lateral surface at a right angle to a
longitudinal axis of the ball screw.

2. The ball return as claimed in claim 1, wherein the
positioning element has a height that 1s smaller than a
thickness at a circumierence of the spindle nut at an 1nstal-
lation site.

3. The ball return as claimed in claim 1, wherein the
positioning element transitions seamlessly into the deflec-
tion element.

4. The ball return as claimed 1n claim 1, wherein the
diverter 1s an 1njection molded plastic workpiece.

5. The ball return as claimed 1n claim 1, wherein the
diverter 1s configured for use as both an element for 1ntro-
ducing and for lifting out balls from the ball channel.

6. The ball return as claimed in claim 1, wherein the open
grooves, which are not circumierentially closed, have a free
opening angle ¢ of at least 30° measured from groove edges
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to an operationally conventional position of one of the balls
in the channel, oriented perpendicularly to a direction of
movement of the ball.

7. The ball return as claimed 1n claim 1, wherein the
diverting channel 1s configured as a trough or trench
recessed 1n the lateral surface of the spindle nut.

8. The ball return as claimed 1n claim 1, wherein the
diverting channel and the diverters are closable during

assembly by a sleeve enclosing the spindle nut in a flush
mannet.

9. The ball return as claimed 1in claim 1, wherein the
diverting channel 1s configured as a separate component
constructed or placed on the lateral surface of the spindle
nut.

10. A method for assembling a ball return of a ball screw,
comprising the following steps:

providing two single-piece, structurally identical diverters

configured for lifting 1n and lifting out balls from a ball
channel between a spindle nut and a threaded spindle of
the ball screw, each diverter comprising;:

one piece having at least 2 functional regions or elements,

including;

(1) a positioning element, configured to define an instal-

lation

5

10

15

20

10

position of the diverter, the positioning element has a
substantially oval basic shape, and

(11) a deflection element with a spade-shaped lifting-out
region and a diverting surface for deflecting the balls
out of or into the ball channel;

all surfaces of the diverter that are provided for the
guidance of balls are configured as open grooves which
are not circumierentially closed; and

wherein the positioming element 1s configured to termi-
nates flush with a lateral surface of the spindle nut;

providing a pre-assembled module including at least one
spindle nut and a threaded spindle, the spindle nut
having two radially inwardly directed apertures, con-
tours of which are configured to receive the diverters,
and a ball channel which also connects one of the
apertures;

inserting the diverters 1nto the apertures exclusively radi-
ally at a right angle to a longitudinal axis of the ball
SCIew,

introducing a plurality of balls 1nto the ball screw via the
ball channel or one of the diverters; and

securing the ball return by attaching a covering sleeve to
the spindle nut.
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